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S5400/N7400 SERIES 
HANDBOOK 

S5400J 
S5400A 
N7400J 
N7400A 

PRELIMINARY INFORMATION 

• Data Sheets 

• Logic Diagrams 

• Test Circuits 
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A SUBSIDIARY OF CORNING GLASS WORKS 



S5400/N7400 



ABSOLUTE MAXIMUM RATINGS OVER OPERATING FREE-AIR TEMPERATURE RANGE (UNLESS OTHERWISE NOTED) 

Supply Voltage V cc (See Note 1) 7V 

Input Voltage Vj n (See Notes 1 and 2) 5.5V 

Operating Free-Air Temperature Range S5400 -55°C to +125°C 

N7400 0°C to +70°C 

Storage Temperature Range -65° C to +150°C 

RECOMMENDED OPERATING CONDITIONS ELECTRICAL CHARACTERISTICS 



MIN. 


NOM. 


MAX. 


UNITS 


4.5 


5.0 


5.5 


V 


4.75 


5.0 


5.25 


V 






10 


- 






30 





Supply Voltage, V cc (Note 1) 

S54 

N74 

Fan-Out Gates 

Buffer 

LOGIC DEFINITION 



Series 54/74 logic is defined in terms of standard POSITIVE 
LOGIC using the following definitions: 

LOW VOLTAGE = LOGICAL 
HIGH VOLTAGE = LOGICAL 1 



INPUT-CURRENT REQUIREMENTS 

Each input of the multiple-emitter input transistor requires 
that no more than -1 .6mA flow out of the input at a logical 

voltage level; therefore, one load (N = 1) is -1.6mA maxi- 
mum. Each input requires current into the input at a logical 

1 voltage level. This current is 40juA maximum for each 
emitter input. Currents into the input terminals are speci- 
fied as positive values. 

FAN-OUT CAPABILITY 

Fan-out reflects the ability of an output to sink current 
from a number of loads (N) at a logical voltage level and 
to supply current at a logical 1 voltage level. Each standard 
output is capable of sinking current or supplying current to 
10 loads (N = 10). The buffer gate is capable of sinking cur- 
rent or supplying current to 30 loads (N = 30). Load cur- 
rents (out of the output terminal) are specified as negative 
values. 



These are guaranteed over the applicable operating free-air 
temperature range, unless otherwise noted. 



UNUSED INPUTS 

For optimum switching times, unused gate inputs should be 
tied in parallel with used inputs or alternatively to a positive 
voltage source of 2.4V to 5.5V. This eliminates the dis- 
tributed capacitance associated with the floating input- 
transistor emitter, bond wire, and package lead, and ensures 
that no degradation will occur in the propagation delay 
times. Supply voltage V cc , if regulated to 5.5V maximum, 
may be used. 

If the supply voltage V cc cannot be limited to 5.5V, the 
following alternatives are recommended^ 

a. Connect unused gate inputs to an independent supply 
voltage source of 2.4V to 5.5V. 

b. Connect unused inputs to a used input if maximum 
fan-out of the driving output will not be exceeded. 

In all cases, unused J* and K* inputs of the S5470/N7470 
must be connected to ground. 

Notes: 1 . Voltage values are with respect to ground 
terminals. 
2. Input signals must be zero or positive 
with respect to ground terminal. 



INTEGRATED CIRCUITS 



S5400/N7400 
S5401/N7401 

I 1 



o 



L J 

AW-A-1230 

Quadruple 2-lnput 
Positive NAND Gate 



S5402/N7402 






l I 

AW-A-1231 

Quadruple 2-lnput 
Positive NOR Gate 



S5410/N7410 



1 



o 



EO 



I I 

AW-A-1232 

Triple 3-lnput 
Positive NAND Gate 



S5420/N7420 

r i 



o 



l i 

AW-A-1233 

Dual 4-lnput 
Positive NAND Gate 



S5430/N7430 

r 1 



o 



AW-A-1234 

8-lnput 
Positive NAND Gate 



S5440/N7440 



S5441/N7441 



1 



r 



i 



S5450/N7450 
I 



o 
o 



I I 

AW-A-1235 

Dual 4-lnput 
Positive NAND Buffer 




I U 



AW-A-1236 



AW-A-1237 



BCD-to-Decimal 
Decoder/Driver 



Expandable Dual 

2-Wide 2-lnput 

AND-OR-INVERTGate 



S5451/N7451 




Dual 2-Wide 2-lnput 
AND-OR-INVERTGate 



S5453/N7453 



r 



~l 



o 






c^ 



e 



Expandable 4-Wide 

2-lnput 

AND-OR-INVERTGate 



AW- A- 1239 



S5454/N7454 



~l 



D- 
D- 



=E> 



L 



AW-A-1240 



4-Wide 2-lnput 
AND-OR-INVERTGate 



INTEGRATED CIRCUITS 



S5460/N7460 

-| 



a- 



. i 

AW- A- 1241 



Dual 4-lnput Expander 



S5470/N7470 

r 




AW A-1242 



J-K Flip-Flop 



S5472/N7472 
I 




AW A- 1243 

J-K Master-Slave 



Flip-Flop 



S5473/N7473 




K CLEAR 

ZT" 



I I 

AW-A-1244 

Dual J-K 
Master-Slave Flip-Flop 



S5474/N7474 
I 




S5475/N7475 

-F- 



rzn.- j 



Dual D-Type 
Edge-Triggered Flip-Flop 



rCfc 



iP 



1 



<K3 



t-o 



L-OC 






AW- A- 1246 



Quadruple Bistable Latch 



S5476/N7476 



1 



jC LEAR Q 



Preset 

3 s- 



LI^RESET^ 



CLEAR 



l_' i 

AW-A-1247 

Dual J-K Master-Slave 

Flip-Flop with Preset 

and Clear 



S5491/N7491 



r 




^ 



o 5 

SCR 

"IT" 



Q Q 

a c r I f 




[q n 

SCR 




T| 1° ° 







AW-A-1248 

8-Bit Shift Register 

NOTE: R=Clear S=Preset 



S5400J 
N7400J 
S5400A 
N7400A 



QUADRUPLE 2-INPUT 
POSITIVE NAND GATE 



SCHEMATIC (each gate) 




NOTE: Component values are typical. 



A PACKAGE 

14 13 12 11 10 9 8 



J PACKAGE 






12 3 4 5 6 7 




AW-A-1250 



ELEMENT 


MIN. 


NOM. 


MAX. 


UNIT 


S5400A, S5400J 
N 7400 A, N7400J 


4.5 
4.75 


5 
5 


5.5 
5.25 


V 
V 



ELECTRICAL CHARACTERISTICS 



PARAMETER 


TEST CONDITIONS * 


MIN. 


TYP. 


MAX. 


UNIT 




Logical 1 input voltage required 














Vin(1) 


at all input terminals to ensure 
logical level at output 

Logical input voltage required 


V cc = Min 


Vout(0) < 0.4V 


2 






V 


Vin(O) 


at any input terminal to ensure 
logical 1 level at output 


V cc = Min 


Vout(1) > 2.4V 






0.8 


V 


Vout(1) 


Logical 1 output voltage 


V cc = Min 

I | oad =-400juA 


Vj n = 0.8V 


2.4 


3.4* 




V 


Vout(O) 


Logical output voltage 


V cc = Min 
'sink = 16 mA 


Vin = 2V 




0.18* 


0.4 


V 


'in(O) 


Logical level input current 
(each input) 


V cc = Max 


Vj n = 0.4V 






-1.6 


mA 


'in(l) 


Logical 1 level input current 
(each input) 


V cc = Max 


V in = 2.4V 






40 


juA 


'os 


Short-circuit output current t 


V cc = Max 


T A = 25°C 


-18 




-75 


mA 


'cc(O) 


Logical level supply current 
(each gate) 


V cc = 5V 


Vjn = 5V 




4.2* 




mA 


lcc(1) 


Logical 1 level supply current 
(each gate) 


V cc = 5V 


Vjn = 




1.2* 




mA 



t Not more than one output should be shorted at a time. £ For conditions shown as MIN or MAX, use value specified 
* These typical values are at V cc = 5V, T A = 25°C. in "V cc M IN/MAX" table above. 



S5400J 

N7400J 

S5400A 

N7400A 



SWITCHING CHARACTERISTICS, V cc 


= 5V, T A = 


= 25 C, N = 10 






PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN. TYP. MAX. 


UNIT 


Propagation delay time to 
pd0 logical level 

Propagation delay time to 
p logical 1 level 


1-A 
1-A 


Ci = 15 pF 
Ci = 15 pF 


8 15 
8 29 


ns 
ns 



S5401J 
N7401J 
S5401A 
N7401A 



QUADRUPLE 2-INPUT 
POSITIVE NAND GATE 

WITH OPEN COLLECTOR OUTPUT 



SCHEMATIC (each gate) 



V|N 



VCC 

X 



^-T< 



KJ 



l OVquT 



1 o 



A PACKAGE 



14 13 12 11 10 9 8 



J PACKAGE 



A 1 A 



GND. 

_ "1" 
12 3 4 5 6 7 



















«^B-T 




41 Vcc 


GND. 


111 




~l— ^^k* 




*^M-> 


|9 








"" 



NO PULL-UP PROVIDED AW-A-1253 



V cc MIN/MAX 



ELEMENT 


MIN. NOM. MAX. 


UNIT 


S540US5401A 
N7401J, N7401A 


4.5 5 5.5 
4.75 5 5.25 


V 
V 



DESCRIPTION 

This monolithic circuit features the familiar, high-speed, TTL NAND 
gate with a single-ended, open-collector output transistor. The addi- 
tion of this gate to the line provides system designers with a TTL 
circuit for applications where the wired-OR function is necessary or 
where interfacing with discrete components is required. 



ELECTRICAL CHARACTERISTICS 



PARAMETER 


TEST CONDITIONS t 


MIN. TYP. MAX. 


UNIT 


v in(1) 


Logical 1 input voltage required 
at all input terminals to ensure 
logical (on) level at output 


V cc = Min. Vout(0) < °- 4V 

'sink = 16mA 


2 


V 


v in(0) 


Logical input voltage required 
at any input terminal to ensure 
logical 1 (Off) level at output 


V cc = Min. V ut(l) = 5.5V 
l ut(1) = 250 /xA 

V cc = Min. Vj n = 0.6V 


0.8 


V 


'out(l) 


Output reverse current 


V ut(1) = 5.5V 


250 


juA 


v out(0) 


Logical output voltage (on 
level) 


V cc = Min. Vj n = 2V 
'sink = 16mA 


0.4 


V 



t For conditions shown as MIN or MAX, use value specified in 
"V cc MIN/MAX" table above. 



ELECTRICAL CHARACTERISTICS (Continued) 



t For conditions shown as MIN or MAX, use value specified in 
"V cc MIN/MAX" table above. 



SWITCHING CHARACTERISTICS, V cc = 5V, T A = 25°C 



S5401J 

N7401J 

S5401A 

IM7401A 



PARAMETER 


TEST 


CONDITIONS t 


MIN. TYP. 


MAX. 


UNIT 


'in(O) 


Logical level input current 
(each input) 


V cc = Max 


Vjn = 0.4V 




-1.6 


mA 


lin(1) 


Logical 1 level input current 
(each input) 


V cc = Max. 


Vfn = 2.4V 




40 


/LtA 


'cc(O) 


Logical level supply current 
(each gate) 


V cc = 5V 


Vjn = 5V 


4.2 




mA 


'cc(1) 


Logical 1 level supply current 
(each gate) 


V cc = 5V 


Vin = 


1.2 




mA 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS * 


MIN. 


TYP. 


MAX. 


UNIT 


tpdO 
tpd! 


Propagation delay time to 
logical level 

Propagation delay time to 
logical 1 level 


1-B 
1-B 


D.C.F.O. = 10 
D.C.F.O. = 10 


20 
45 


ns 
ns 



* Load resistor Rj_ is connected from V cc to the output, and 
load capacitor C|_ is connected from the output to ground. 



S5402J 
N7402J 
S5402A 
N7402A 



QUADRUPLE 2-INPUT 
POSITIVE NOR GATE 



SCHEMATIC (each gate) 



A PACKAGE 

14 13 12 11 10 9 8 



J PACKAGE 





<¥ 



NOTE: COMPONENT VALUES ARE TYPICAL. 
* ISOLATION OIODE 






1 2 3 4 S 6 7 




AW- A- 1256 



V CC M IN/MAX 










ELEMENT 


MIN. 


NOM. 


MAX. 


UNIT 


S5402J, S5402A 
N7402J, N7402A 


4.5 
4.75 


5 
5 


5.5 
5.25 


V 
V 



DESCRIPTION 

This monolithic circuit employs standard TTL circuitry, usually im- 
plemented to perform NAND logic, to perform a NOR decision. 
The addition of this gate to the line provides system designers 
with a TTL circuit for applications where the positive NOR function 
will reduce the number of logical functions and resultant delay times. 

ELECTRICAL CHARACTERISTICS 



PARAMETER 


TEST CONDITIONSt 


MIN. 


TYP. 


MAX. 


UNIT 




Logical 1 input voltage required 












v in(1) 


at either input terminal to ensure 
logical level at output 

Logical input voltage required 


V cc = Min. Vout(0) < °- 4V 


2 






V 


v in(0) 


at both input terminals to ensure 
logical 1 level at output 


V cc = Min. V ut(1) > 2.4V 






0.8 


V 


v out(l) 


Logical 1 output voltage 


V cc = Min. Vjn = 0.8V 
'load = "400 juA (See Note 1) 


2.4 


3.4* 




V 


v out(0) 


Logical output voltage 


V cc = Min. V in = 2V 
l s ink = 16 mA (See Note 2) 




0.18* 


0.4 


V 



NOTES: 1. Vj n is applied to both inputs simultaneously. 

2. Vj n is applied to one input, and the other input is grounded. 

t For conditions shown as MIN or MAX, use value specified 

in "V cc M IN/MAX" table above. 
* These typical values are at V cc = 5V and T A = 25°C. 



ELECTRICAL CHARACTERISTICS (Continued) 



t For conditions shown as MIN or MAX, use value specified 

in "V cc M IN/MAX" table above. 
* Not more than one output should be shorted at a time. 



S5402J 
N7402J 
S5402A 
N 7402 A 



PARAMETER 


TEST 


CONDITIONS t 


MIN. 


TYP. 


MAX. 


UNIT 


'in(O) 


Logical level input current 
(each input) 


V cc = Max. 


Vj n =0.4V 






-1.6 


mA 


■in(l) 


Logical 1 level input current 
(each input) 


V cc = Max. 


Vj n = 2.4V 






40 


juA 


'os 


Short-circuit output current * 


V cc = Max 


T A = 25°C 


-20 




-75 


mA 


'cc(O) 


Logical level supply current 
(each gate) 


V cc = 5V 
T A = 25°C 


V in = 5V 




4.9 




mA 


'cc(l) 


Logical 1 level supply current 
(each gate) 


V cc = 5V 
T A = 25°C 


Vin = 




3.5 




mA 



SWITCHING CHARACTERISTICS, V cc 


= 5V, T A = 


= 25 C, N = 10 






PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN. TYP. MAX. 


UNIT 


t Propagation delay time to 
logical level 

t . Propagation delay time to 
logical 1 level 


1-A 
1-A 


Ci = 15 pF 
Ci = 15 pF 


8 15 
8 29 


ns 
ns 



S5410J 
N7410J 
S5410A 
N7410A 



TRIPLE 3-INPUT POSITIVE 
NAND GATE 



SCHEMATIC (each gate) 



JI.2K ?8oa 



< 




Uav-"-o 

4.5K T V 0L 



NOTE: Component values are typical. 



A PACKAGE 

14 13 12 11 10 9 8 



J PACKAGE 



• 1 iTTlTrl * - J n 



12 3 4 5 6 7 




:5a 



V cc MIN/MAX 










ELEMENT 


MIN. 


NOM. 


MAX. 


UNIT 


S5410A, S5410J 
N7410A, N7410J 


4.5 
4.75 


5 
5 


5.5 
5.25 


V 
V 



ELECTRICAL CHARACTERISTICS 



PARAMETER 


TEST 


CONDITIONS £ 


MIN. TYP. 


MAX. 


UNIT 




Logical 1 input voltage required 












Vin(1) 


at all input terminals to ensure 
logical level at output 

Logical input voltage required 


V cc = Min. 


Vout(0) < 0.4V 


2 




V 


Vjn(O) 


at any input terminal to ensure 
logical 1 level at output 


V cc = Min. 


Vout(1) > 2.4V 




0.8 


V 


Voutd) 


Logical 1 output voltage 


V cc = Min. Vjn = 0.8V 
head = -400 juA 


2.4 3.4* 




V 


v out(0) 


Logical output voltage 


V cc = Min. 
'sink = 16 mA 


V in = 2V, 


0.18* 


0.4 


V 


lin(O) 


Logical level input current 
(each input) 


V cc = Max. 


Vjn = 0.4V 




-1.6 


mA 


'in(l) 


Logical 1 level input current 
(each input) 


V cc = Max. 


Vj n = 2.4V 




40 


fiA 


'os 


Short-circuit output current t 


V cc = Max. 


T A =25°C 


-18 


-75 


mA 


'cc(O) 


Logical level supply current 
(each gate) 


V cc = 5V, 


Vin = 5V 


4.2* 




mA 


lcc(1) 


Logical 1 level supply current 
(each gate) 


V cc = 5V, 


Vjn = 


1.2* 




mA 



t Not more than one output should be shorted at a time. £ For conditions shown as MIN or MAX, use value specified 
* These typical values are at V cc = 5V, T A = 25°C. In " v cc M |N / MAX " table above. 



SWITCHING CHARACTERISTICS, V cc = 5V, T A = 25°C, N = 10 



S5410J 
N7410J 
S5410A 
N7410A 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN. TYP. MAX. 


UNIT 


Propagation delay time to 
t P d0 logical level 

Propagation delay time to 
p logical 1 level 


1-A 
1-A 


Ci = 15 pF 
Ci = 15 pF 


8 15 
8 29 


ns 
ns 



S5420J 
N7420J 
S5420A 
N7420A 



DUAL 4-INPUT POSITIVE 
NAND GATE 



SCHEMATIC (each gate) 



V|N 




NOTE: Component values are typic 



A PACKAGE 



14 13 12 11 10 9 8 



J PACKAGE 



T T ■ ^ T 

• 1 i m i flrV 



1 2 3 4 J 6 7 



I V« CND ■ 



V cc M IN/MAX 










ELEMENT 


MIN. 


NOM. 


MAX. 


UNIT 


S5420A, S5420J 
N7420A, N7420J 


4.5 
4.75 


5 
5 


5.5 
5.25 


V 
V 



ELECTRICAL CHARACTERISTICS 



PARAMETER 


TEST CONDITIONS * 


MIN. TYP. 


MAX. 


UNIT 


Logical 1 input voltage required 










Vj n (i) at all input terminals to ensure 


V cc = Min. Vout(0) < 0.4V 


2 




V 


logical level at output 










Logical input voltage required 










Vin(0) at anv input terminal to ensure 


V cc = Min, Vout(1) > 2-4V 




0.8 


V 


logical 1 level at output 










Vout(1) Logical 1 output voltage 


V cc = Min. Vj n = 0.8V 
'load = -400 /iA 


2.4 3.4 * 




V 


Vout(0) Logical output voltage 


V cc = Min. V in = 2V, 
•sink = 16 mA 


0.184= 


0.4 


V 


'in(O) Logical level input current 


V cc = Max. V- m = 0.4V 




-1.6 


mA 


(each input) 










lj n (1) Logical 1 level input current 


V cc = Max. Vj n = 2.4V 




40 


//A 


(each input) 










los Short-circuit output current t 


V cc = Max. T A =25°C 


-18 


-75 


mA 


'cc(O) Logical level supply current 


V cc = 5V, V in = 5V 


4.2* 




mA 


(each gate) 










lcc(1) Logical 1 level supply current 


V cc = 5V, V in = 


1.24= 




mA 


(each gate) 











t Not more than one output should be shorted at a time. 



£ For conditions shown as MIN or MAX, use value specified 



* These typical values are at V cc = 5V, T A = 25 C, N = 10 in "V cc MIN/MAX" table above. 



S5420J 
N7420J 
S5420A 
N7420A 



SWITCHING CHARACTERISTICS, V cc 


= 5V. T A = 


25 C, N = 10 








PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN. TYP. 


MAX. 


UNIT 


t HO Propagation delay time to 
logical level 

t Propagation delay time to 
logical 1 level 


1-A 
1-A 


Ci = 15 pF 
Ci = 15 pF 


8 
8 


15 
29 


ns 
ns 



S5430J 
N7430J 
S5430A 
N7430A 



8-INPUT POSITIVE 
NAND GATE 



SCHEMATIC (each gate) 



8011 



J777777 




NOTE: Component values are typical. 



A PACKAGE 



14 1} 12 II 10 » 




R* 



J PACKAGE 



11 




■ 14 


31 1 | 112 

















V CC M IN/MAX 










ELEMENT 


MIN. 


NOM. 


MAX. 


UNIT 


S5430A, S5430J 
N7430A, N7430J 


4.5 
4.75 


5 
5 


5.5 
5.25 


V 
V 



ELECTRICAL CHARACTERISTICS 



PARAMETER 


TEST CONDITIONS * 


MIN. 


TYP. 


MAX. 


UNIT 




Logical 1 input voltage required 












Vin(1) 


at all input terminals to ensure 
logical level at output 

Logical input voltage required 


V cc = Min. V out (0) < 0.4V 


2 






V 


Vin(O) 


at any input terminal to ensure 
logical 1 level at output 


V cc = Min. V ut(1) > 2.4V 
V cc = Min. Vj n = 0.8V 






0.8 


V 


Vout(1) Logical 1 output voltage 


I | 0ad = -400 juA 


2.4 


3.4* 




V 


Vout(O) 


Logical output voltage 


V cc = Min. Vjn = 2V 
'sink = 16 mA 




0.18+ 


0.4 


V 


'in(O) 


Logical level input current 
(each input) 


V cc = Max. Vj n = 0.4V 






-1.6 


mA 


•in(1) 


Logical 1 level input current 
(each input) 


V cc = Max. Vj n = 2.4V 






40 


fiA 


'os 


Short-circuit output current 


V cc = Max. t a =25 ° C 


-18 




-75 


mA 


'cc(O) 


Logical level supply current 


V C c = 5V V in = 5V 




4.2* 




mA 


lcc(1) 


Logical 1 level supply current 


V C c = 5V V in = 




1.2* 




mA 



* These typical values are at V cc = 5V, T A = 25°C. 



£ For conditions shown as MIN or MAX, use value specified 
in "V cc MIN/MAX" table above. 



SWITCHING CHARACTERISTICS, V cc = 5V, T A = 25°C, N = 10 



S5430J 
N7430J 
S5430A 
N7430A 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN. TYP. MAX. 


UNIT 


Propagation delay time to 
p logical level 

t Propagation delay time to 
logical 1 level 


1-A 
1-A 


Ci = 15pF 
Ci = 15 pF 


8 15 
8 29 


ns 
ns 



S5440J 
N7440J 
S5440A 
N7440A 



DUAL 4-INPUT POSITIVE 
NAND BUFFER 



SCHEMATIC (each gate) 



1 



Vcc 



■4K 



-600X1 



.60.fl 



V,nO->P 



77 



\ 



K 



600A' 



-OVo 



•4.4K 



Component values are typical. 



A PACKAGE 

14 13 12 11 10 9 S 



J PACKAGE 



fArS? 



1 2 3 4 5 6 7 




AW-A-1263 



V cc M IN/MAX 










ELEMENT 


MIN. 


NOM. 


MAX. 


UNIT 


S5440J, S5440A 
N7440J, N 7440 A 


4.5 
4.75 


5 
5 


5.5 
5.25 


V 
V 



ELECTRICAL CHARACTERISTICS 



PARAMETER 


TEST CONDITIONS £ 


MIN. 


TYP. 


MAX. 


UNIT 


v in(1) 


Logical 1 input voltage required 
at all input terminals to ensure 
logical level at output 

Logical input voltage required 


V cc = Min. 


Vout(O) < °- 4V 


2 






V 


Vin(O) 


at any input terminal to ensure 
logical 1 level at output 


V cc = Min. 


Vout(l) > 2.4 V 






0.8 


V 


V ut(l) 


Logical 1 output voltage 


V cc = Min. 
I load = -1.2 m 


Vj n = 0.8V 
A 


2.4 


3.4* 




V 


v out(0) 


Logical output voltage 


V cc = Min. 
'sink = 48 mA 


V in = 2V 




0.32* 


0.4 


V 


'in(O) 


Logical level input current 
(each input) 


V cc = Max. 


Vj n = 0.4V 






-1.6 


mA 


'in(1) 


Logical 1 level input current 
(each input) 


V cc = Max. 


V in = 2.4V 






40 


juA 


'os 


Short-circuit output current t 


V cc = Max. 


T A = 25°C 


-18 




-85 


mA 


'cc(O) 


Logical level supply current 
(each gate) 


V cc = 5V 


v in = 5V 




7.5* 




mA 


'cc(l) 


Logical 1 level supply current 
(each gate) 


V C c = 5V 


V in = 




2 * 




mA 



t Not more than one output should be shorted at a time. 
* These typical values are at V cc = 5V, T A = 25°C. 



£ For conditions shown as MIN or MAX, use value specified 
in "V cc M IN/MAX" table above. 



SWITCHING CHARACTERISTICS, V cc = 5V, T A = 25°C, N = 30 



S5440J 

N7440J 

S5440A 

N 7440 A 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN. TYP. MAX. 


UNIT 


y n Propagation delay time to 
logical level 

t Propagation delay time to 
logical 1 level 


1-A 
1-A 


Ci = 15pF 
Ci = 15 pF 


8 15 
8 29 


ns 
ns 



N7441B 



BCD-TO-DECIMAL DECODER/DRIVER 



LOGIC DIAGRAM 



O 



2lN c 

B 



rirp-- 



4, N o- 

c 



o 



^o 



8| N °- 

D 



o 




'0" OUT 



B PACKAGE 

16 15 14 13 12 11 10 9 



T f l UT T 



■ ■ ■ ■ ■ ■-■-■ 



12 3 4 5 6 7 8 

V cc M IN/MAX 



ELEMENT 


MIN. NOM. MAX. 


UNIT 


N7441B 


4.75 5 5.25 


V 



INPUT 


OUTPUT 
ON* 


D 


c 


B 


A 




























1 








1 





2 








1 




3 





1 








4 





1 







5 





1 


1 





6 





1 


1 




7 


1 











8 


1 










9 



ELECTRICAL CHARACTERISTICS. 



t An othar outputi art off. 



PARAMETER 


TEST 


CONDITIONS t 


MIN. TYP. MAX. 


UNIT 


Vjn(1) 


Logical 1 input voltage 


V cc = M ' n - 




2 


V 


Vin(O) 


Logical input voltage 


V cc = Min. 




0.8 


V 


V n 


On-state output voltage 


V cc = Min - 


l on = 7mA 


2.5 


V 


'off 


Off -state reverse current 


V cc = Max - 


V ou t = 55V 


200 


/iA 


>in(1) 


Logical 1 level input current 
at A or D 


V cc = Max - 


Vjn = 2.4V 


40 


juA 


>in(D 


Logical 2 level input current 
at B or C 


V cc = Max - 


V in = 2.4V 


80 


/uA 


'in(O) 


Logical level input current 
at A or D 


V cc = Max. 


Vj n = 0.4V 


-1.6 


mA 


'in(O) 


Logical level input current 
at B or C 


V cc = Max. 


V in = 0.4V 


-3.2 


mA 


'cc 


Supply current 


V cc = 5V, 


T A = 25°C 


15 


mA 



t For conditions shown as MIN or MAX, use value specified in "V cc MIN/MAX" table above. 



(This page was intentionally left blank. ) 



S5450J 
S5451J 



S5450A 
S5451A 



N7450J 
N7451J 



N7450A 
N7451A 



DUAL 2-WIDE 2-INPUT AND-OFUNVERT GATES 



SCHEMATIC (each gate) 



>V<x 



V 
V.mO 



|> o 1. 



O- 




< ov 



Component values are typical. 



A PACKAGE s 

14 13 12 11 10 9 



J PACKAGE s 




12 3 4 5 6 7 




V cc MIN/MAX 



S Expander nodes not available on S5451/N7451. 

Notes: 1. If expander is not used leave expander pins open. 

2. A total of four expander gates may be connected 
to the S5450/N7450 expander. 

3. S5451 pins 1 and 2 open (no expander inputs). 

ELECTRICAL CHARACTERISTICS, Expander Pins Open 



ELEMENT 


MIN. NOM. MAX. 


UNIT 


S5450J, S5450A 
S5451J, S5451A 
N7450J, N7450A 
N7451J, N7451A 


4.5 5 5.5 
4.75 5 5.25 


V 
V 



4. N7451 pins 11 and 12 open (no expander inputs). 

5. Both S5440/N7450 expander inputs are used 
simultaneously for expanding with the S5460/ 
N7460. 



PARAMETER 


TEST CONDITIONS* 


MIN. 


TYP. 


MAX. 


UNIT 


v in(1) 


Logical 1 input voltage required 
at both input terminals of either 
AND section to ensure logical 
at output 


V cc = Min. Vout(0) < 0.4V 


2 






V 


v in(0) 


Logical input voltage required 
at one input terminal of each 
AND section to ensure logical 1 
at output 


V cc = Min. V ut(l) > 2.4V 






0.8 


V 


v out(1) 


Logical 1 output voltage 


V cc = Min. Vj n = 0.8V 
I load = -400/iA 


2.4 


3.4* 




V 


v out(0) 


Logical output voltage 


V cc = Min. Vj n = 2V 
'sink = 16mA 




0.18* 


0.4 


V 



# These typical values are at V cc = 5V, T A = 25°C. 
£ For conditions shown as MIN or MAX, use value specified 
in "V cc MIN/MAX" table above. 



S5450J S5450A N7450J 

S5451J S5451A N7451J 

ELECTRICAL CHARACTERISTICS, Expander Pins Open (Continued) 



N7450A 
N7451A 



PARAMETER 


TEST CONDITIONS £ 


MIN. 


TYP. 


MAX. 


UNIT 


'in(O) 


Logical level input current 
(each input) 


V cc = Max. Vj n = 0.4 






-1.6 


mA 


'in(l) 


Logical 1 level input current 
(each input) 


V cc = Max. Vj n = 2.4V 






40 


juA 


los 


Short-circuit output current t 


V cc =Max. T A =25°C 


-18 




-75 


mA 


'cc(O) 


Logical level supply current 
(each gate) 


V C c = 5V V in = 5V 




5.04= 




mA 


'cc(l) 


Logical 1 level supply current 
(each gate) 


V C c = 5V V in = 




2.4* 




mA 



t Not more than one output should be shorted at a time. 
* These typical values are at V cc = 5V, T A = 25°C. 
£ For conditions shown as MIN or MAX, use value specified 
in "V cc MIN/MAX" table above. 



SWITCHING CHARACTERISTICS, V cc = 5V,T A = 25°C, Expander Pins Open, N = 10 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN. TYP. MAX. 


UNIT 


t Propagation delay time to 
logical level 

*Dd1 Propagation delay time to 
logical 1 level 


1-A 
1-A 


Ct = 15pF 
C<\ = 15pF 


8 15 
8 29 


ns 
ns 



ELECTRICAL CHARACTERISTICS (S5450/N7450 only) using Expander Inputs. 



PARAMETER 


TEST CONDITIONS 


MIN. 


TYP. 


MAX. 


UNIT 


l c Expander current 


V C c = Min- 
'sink = 16mA 


V-\ = 0.4V * 






3.65 


mA 


Vbe(q) Base-emitter voltage of output 


V cc = Min. 


'sink = 16mA 






1 


V 


transistor (Q) 


I c = 0.62mA 


R-l = • 










VoutM) Logical 1 output voltage 


V cc = Min. 
I = 0.15mA 


I load = -400/xA 
l E = -0.15mA 


2.4 


3.44= 




V 


Vout(0) Logical output voltage 


V cc = Min. 
I c = 0.43mA 


'sink = 16mA 
R-, = 130ft* 




0.184= 


0.4 


V 



4= These typical values are at V cc = 5V, T A = 25°C. 

* V 1 = V c - V E 

• R^ is connected between V and V^. 



S5453J 
S5454J 



S5453A 
S5454A 



N7453J 
N7454J 



N 7453 A 
IM7454A 



4-WIDE 2-INPUT AIMD-OR-INVERT GATES 



SCHEMATIC (each gate) 




>9ooji,| ! 



NOTE: Component values are typical. 
* Isolation diodes 



A PACKAGE s 

14 13 12 11 10 9 



J PACKAGE s 




12 3 4 5 6 7 




AW-A-1267 



V cc M IN/MAX. 



ELEMENT 


MIN. NOM. MAX. 


UNIT 


S5453J, S5453A 
S5454J, S5454A 
N7453J, N 7453 A 
N7454J, N7454A 


4.5 5 5.5 
4.75 5 5.25 


V 
V 



s Expander nodes not available on S5454/N7454 

Notes: 1. Both S5453/N7453 expander inputs are used 
simultaneously for expanding with the 
S5460/N7460. 
2. If S5453/N7453 expander is not used, leave 
expander pins open. 

ELECTRICAL CHARACTERISTICS, Expander Pins are Open. 



3. A total of four expander gates may be con- 
nected to theS5453/N7453 expander inputs. 

4. On S5454, pins 1 and 2 are open (no ex- 
pander inputs). 

5. On N7454, pins 11 and 12 are open (no ex- 
pander inputs). 



PARAMETER 


TEST CONDITIONS* 


MIN. TYP. MAX. 


UNIT 


Logical 1 input voltage required 

w. , , at both input terminals of either 
in(1) 

AND section to ensure logical 

at output 

Logical input voltage required 

\/. ,„, at one input terminal of each 
v m(0) ARI ~ . . . , „ 
AND section to ensure logical 1 

at output 
Vout(1) Logical 1 output voltage 

Vout(O) Logical output voltage 


V cc = Min. Vout(O) < °- 4V 

V cc = Min. V ut(D > 2.4V 

V cc = Min. Vj n = 0.8V 
I load = -400juA 

V cc = Min. V in = 2V 
'sink = 16mA 


2 

0.8 

2.4 3.4* 

0.18* 0.4 


V 

V 

V 
V 



* These typical values are at V C c = 5V, T A = 25°C. 
£ For conditions shown as MIN or MAX, use value specified 
in "V cc M IN/MAX" table above. 



S5453J S5453A N7453J 

S5454J S5454A N7454J 

ELECTRICAL CHARACTERISTICS, Expander Pins are Open (Continued) 



N7453A 
N7454A 



PARAMETER 


TEST 


CONDITIONS* 


MIN. 


TYP. 


MAX. 


UNIT 


l '\n(0) 


Logical level input current 
(each input) 


V cc = Max. 


V in = 0.4 






-1.6 


mA 


"in(1) 


Logical 1 level input current 
(each input) 


V cc = Max. 


Vin = 2.4V 






40 


juA 


los 


Short-circuit output current 


V cc = Max. 


T A = 25°C 


-18 




-75 


mA 


'cc(O) 


Logical level supply current 


V cc = 5V 


Vin = 5V 




5.0* 




mA 


'cc(l) 


Logical 1 level supply current 


V cc = 5V 


Vin = 




2.4* 




mA 



* These typical values are at V C c = 5V, T A = 25°C. 
£ For conditions shown as MIN or MAX, use values specified 
in"V cc MIN-MAX" table above. 



ELECTRICAL CHARACTERISTICS (S5453/N7453 only) using Expander Inputs. 



PARAMETER 


TEST CONDITIONS 


MIN. 


TYP. 


MAX. 


UNIT 


I Expander current 


V cc = Min. 
'sink = 16mA 


V<] = 0.4V £ 






3.65 


mA 


Vbe(q) Base-emitter voltage of 


V cc = Min - 


'sink = 16mA 






1 


V 


output transistor (Q) 


I = 0.62mA 


R-| = 0* 






Vout(l) Logical 1 output voltage 


V cc = Min. 
I c = 0.15mA 


I load = "400juA 
l E = -0.15mA 


2.4 


3.4* 




V 


Vout (0) Logical output voltage 


V cc = Min. 
I c = 0.43mA 


'sink = 16mA 
R 1 = 130ft* 




0.18* 


0.4 


V 



* These typical values are at V cc = 5V, T A = 25°C 

* We 

* R^ is connected between V c and V^ 

SWITCHING CHARACTERISTICS, V cc = 5V, T A = 25°C, Expander Pins are Open, N = 10 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN. TYP. MAX. 


UNIT 


t DC jQ Propagation delay time to 
logical level 

t-^1 Propagation delay time to 
logical 1 level 


1-A 
1-A 


C-, = 15pF 
C-, = 15pF 


8 15 
8 29 


ns 
ns 



S5460J 
IM7460J 
S5460A 
N7460A 



DUAL 4-INPUT EXPANDER 



SCHEMATIC (each gate) 



■ tf 



v, M o- 







»W-4-03?« 



NOTE: Component values are typical. 



EXPANSION RULES 

A PACKAGE: 1. Connect pin 9 or 12 to pin 12 of S5450A/N7450A 
orS5453A/N7453A. 
2. Connect pin 10 or 11 to pin 11 of S5450A/ 
N7450A or S5453A/N7453A. 

J PACKAGE: 1. Connect pin 2 or 13 to pin 2 of S5450J/N7450J 
or S5453J/N7453J. 
2. Connect pin 1 or 14 to pin 1 of S5450J/N7450J 
or S5453J/N7453J. 



A PACKAGE 



14 13 12 11 10 9 8 






12 3 4 5 6 7 



J PACKAGE 




AW-A-1268 



V cc M IN/MAX 










ELEMENT 


MIN. 


NOM. 


MAX. 


UNIT 


S5460J, S5460A 
N7460J, N7460A 


4.5 
4.75 


5 
5 


5.5 
5.25 


V 
V 



ELECTRICAL CHARACTERISTICS 



PARAMETER 


TEST CONDITIONS t 


MIN. TYP. MAX. 


UNIT 


v in(1) 


Logical 1 input voltage required 
at all input terminals to ensure 
output on level 

Logical input voltage required 


V cc = Min. 
R.,= 1.1kft * 

V cc = Min. 


V E = 1V, 
T A = 0°C 

Vi = 4.5V 


2 




V 


v in(0) 


at any input terminal to ensure 
output off level current 


R 2 = 1.2kft* 
V cc = Min. 


l Q ff = 0.15 mA 
V in = 2V 




0.8 


V 


Von 


Output voltage on level 


v E = 1V 
V cc = Min. 


R., = 1.1kft* 
Vjn = 0.8V 




0.4 


V 


'off 


Output off level current 


V E = 4.5V 


R 2 = 1.2km 




270 


/xA 


'on 


Output on level current 


V cc = Min. 
v E = 1V 


V in = 2V 


-0.43 




mA 



t For conditions shown as MIN or MAX, use value specified in "V cc M IN/MAX" table above. 

# R-1 is connected between V„ and V . 
i c cc 

$ R 2 is connected between V E and ground. 



ELECTRICAL CHARACTERISTICS (Continued) 



t For conditions shown as MIN or MAX, use value specified in "V cc M IN/MAX" table above. 
* These typical values are at V cc = 5V, T A = 25°C 



S5460J 
N7460J 
S5460A 
N7460A 



PARAMETER 


TEST CONDITIONS t 


MIN. TYP. 


MAX. 


UNIT 


'in(O) 


Logical level input current 
(each input) 


V cc = Max. Vj n = 0.4V 




-1.6 


mA 


'in(l) 


Logical 1 level input current 
(each input) 


V cc = Max. Vj n = 2.4V 




40 


juA 


'cc(on) 


On level supply current (each 
gate) 


V C c = 5V V in = 5V 
V E = 0.85V 


0.8* 




mA 


'cc(off) 


Off level supply current (each 
gate) 


Vcc = 5V V in = 
V E = 0.85V 


1.2* 




mA 



SWITCHING CHARACTERISTICS, V cc = 5V, T A = 25°C, N = 10 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN. TYP. 


MAX. 


UNIT 


tpdO 
tpdl 


Propagation delay time to logi- 
cal level (through S5450/ 
N7450orS5453/N7453) 
Propagation delay time to logi- 
cal 1 level (through S5450/ 
N7450 or S5453/N7453) 


2 
2 


Ci = 15 pF 
Ci = 15 pF 


10 
20 


20 
34 


ns 
ns 



J-K FLIP-FLOP 



DESCRIPTION 

The S5470/N7470 is a monolithic, edge-triggered J-K flip- 
flop featuring gated inputs, direct clear and preset inputs, 
and complementary Q and Q outputs. Input information is 
transferred to the outputs on the positive edge of the clock 
pulse. 

Direct-coupled clock triggering occurs at a specific voltage 
level of the clock pulse; and after the clock input threshold 
voltage has been passed, the gated inputs are locked out. 

The S5470/N7470 flip-flop is ideally suited for medium- 
and high-speed applications, and can be used for a signifi- 
cant saving in system power dissipation and package count 
where input gating is required. 



A PACKAGE 

14 13 12 11 10 9 8 

JL-J. - - - - - 



M4-? 



O.MRJ; J, J« 6 



_ _ _ _ T" 

12 3 4 5 6 7 



POSITIVE LOGIC 





1 PACKAGE 




i 






I 




21 

31 


Ki 
Ki K' 

C 






PRESET 


GND I 


5| 




CLEAR C 




61 


_T 


Ji r 
ji 


1 ■ 




1 









AW-A-1269 



Low input to preset sets Q to logical 1 
Low input to clear sets Q to logical 
Preset or clear function can occur only 
when clock input is low. 



SCHEMATIC 



LOGIC 



NOTE: Component values are typical. 




TRUTH TABLE 


J n K n Vl 


PRESET CLEAR Q 


Q n 


Of 


10 1 


1 


1 


1 1 


1 * Qn 


1 1 Q 


J = J 1 J 2 J* K=K 1 K 2 K* 


n is time prior to clock 


n ♦■ 1 is time following clock 


t Both outputs in state 



V cc M IN/MAX. 










ELEMENT 


MIN. 


NOM. 


MAX. 


UNIT 


S5470J, S5470A 
N7470J, N7470A 


4.5 
4.75 


5 
5 


5.5 
5.25 


V 
V 



RECOMMENDED OPERATING CONDITIONS 

Clock Pulse Transition Time to Logical 1 Level, ti (clock) (See Figure 4) 5 to 150ns 

Width of Clock Pulse, t p(c | 0ck ) (See Figure 4) > 20ns 

Width of Preset Pulse, tp( p r eset) (See Figure 3) > 25ns 

Width of Clear Pulse, t p ( clear) (See Figure 3) > 25ns 



ELECTRICAL CHARACTERISTICS 



S5470J 
N7470J 
S5470A 
N7470A 



PARAMETER 


TEST CONDITIONS* 


MIN. 


TYP. 


MAX. 


UNIT 


v in(1) 


Input voltage required to ensure 
logical 1 at any input terminal 


Vcc 


= Min. 




2 






V 


v in(0) 


Input voltage required to ensure 


\frr 


= Min. 








0.8 


V 


logical at any input terminal 
















V ut(1) 


Logical 1 output voltage 


Vcc 


= Min. 


I load = -400,/uA 


2.4 


3.5* 




V 


Vout(O) 


Logical output voltage 
Logical level input current 


V C c 


= Min. 


'sink = 16mA 




0.22* 


0.4 


V 


'in(O) 


atJ1,J2, J*, K1, K2, K*, or 
clock 


Vcc 


= Max. 


Vjn = 0.4V 






-1.6 


mA 


'in(O) 


Logical level input current at 
preset or clear 


Vcc 


= Max. 


Vjn = 0.4V 






-3.2 


mA 




Logical 1 level input current 


Vcc 


= Max. 


V in = 2.4V 






40 


/iA 


■in(1) 


atJ1,J2, J*, K1, K2, K*, or 
clock 
















'in(l) 


Logical 1 level input current 
at preset or clear 


V C c 


= Max. 


Vj n = 2.4V 






80 


juA 


'os 


Short-circuit output current 


Vcc 


= Max. 


Vin = T A =25°C 


-18 




-75 


mA 


'cc 


Supply current 


Vcc 


= 5V 


V in = 5V 




17* 




mA 



* These typical values are at V cc = 5V, T A = 25°C 
£ For conditions shown as MIN or MAX, use values 
specified in "V cc MIN/MAX" table above. 



SWITCHING CHARACTERISTICS, V cc = 


5V, T A 


= 25 C, N - 10 












PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN. 


TYP. 


MAX. 


UNIT 


'clock 


Maximum clock frequency 


4 


C-| = 15pF 


15 


35 




MHz 


tsetup 


Minimum input setup time 


4 


C-, = 15pF 




10 


20 


ns 


thold 


Minimum input hold time 


4 


C-, = 15pF 







5 


ns 


tpdl 


Propagation delay time to logical 
1 level from clear or preset to 
output 

Propagation delay time to logical 


3 


C-| = 15pF 






50 


ns 


tpdO 


level from clear or preset 
to output 


3 


C-\ = 15pF 






50 


ns 


tpdl 


Propagation delay time to logical 1 
level from clock to output 


4 


C-| = 15pF 


10 


20 


50 


ns 


tpdO 


Propagation delay time to logical 
level from clock to output 


4 


Ct = 15pF 


10 


28 


50 


ns 



S5472J 
N7472J 
S5472A 
N7472A 



J-K MASTER-SLAVE FLIP-FLOP 



SCHEMATIC 




DESCRIPTION 

The S5472/N7472 J-K flip-flop is based on the master-slave 
principle. This device has AND gate inputs for entry into the 
master section which are controlled by the clock pulse. The 
clock pulse also regulates the state of the coupling tran- 
sistors which connect the master and slave sections. The 
sequence of operation is as follows: 

1 . Isolate slave from master 

2. Enter information from AND gate inputs to master 

3. Disable AND gate inputs 

4. Transfer information from master to slave. 



A PACKAGE 



14 13 12 11 10 9 8 



J PACKAGE 



Vcc 



., C K, K 2 K 3 
•— « PRESET 



_0 CLLAH Q 

■ irtt i 

12 3 4 5 6 



GND. 




V cc M IN/MAX. 










ELEMENT 


MIN. 


NOM. 


MAX. 


UNIT 


S5472J, S5472A 
N7472J, N7472A 


4.5 
4.75 


5 
5 


5.5 
5.25 


V 
V 



LOGIC 





TRUTH TABLE 






J K 
n r 


L ^n+1 PRESET 


CLEAR 



Q 

t 





Q 
^n 


1 


1 1 








1 





1 


l 


1 1 


Q 1 
^n 


1 


Q 


J = J 1 J 2 


J 3 K = K x K 2 


K 3 




n is time 


prior to clock 






n + 1 is time following clock 




t Both outputs in state 








POSITIVE LOGIC 

Low input to preset sets Q to logical 1 
Low input to clear sets Q to logical 
RECOMMENDED OPERATING CONDITIONS Preset and clear are independent of clock 

Width of Clock Pulse, t p(clock) (See Figure 5) > 20ns 

Width of Preset Pulse, tp(p r es e t) (See Figure 6) > 25ns 

Width of Clear Pulse, t p(c | ear) (See Figure 6) > 25ns 

Input Setup Time, tge^p (See Figure 5) > Applied Clock Pulse Width 

Input Hold Time, t ho!d >0 



ELECTRICAL CHARACTERISTICS 



S5472J 
N7472J 
S5472A 
N7472A 



PARAMETER 




TEST 


CONDITIONS* 


MIN. 


TYP. 


MAX. 


UNIT 


v in(1) 


Input voltage required to ensure 
logical 1 at any input terminal 


Vcc 


= Min. 




2 






V 


v in(0)- 


Input voltage required to ensure 
logical at any input terminal 


V CC 


= Min. 








0.8 


V 


Voutd) 


Logical 1 output voltage 


Vcc 


= Min. 


I load = -400juA 


2.4 


3.5+ 




V 


v out(0) 


Logical out put voltage 


Vcc 


= Min 


'sink = 16mA 




0.22+ 


0.4 


V 


'in(O) 


Logical level input current 
at J1, J2, J3, K1 f K2, or K3 


Vcc 


= Max. 


Vj n = 0.4V 






-1.6 


mA 


'in(O) 


Logical level input current 
at preset, clear, or clock 


Vcc 


= Max. 


Vj n = 0.4V 






-3.2 


mA 


'in(l) 


Logical 1 level input current 


Vcc 


= Max. 


Vj n = 2.4V 






40 


[iA 


atJ1, J2, J3, K1, K2, or K3 
















'in(l) 


Logical 1 level input current 
at preset, clear, or clock 


V C c 


= Max. 


V in = 2.4V 






80 


HA 


'os 


Short-circuit output current 


Vcc 


= Max. 


Vin = T A = 25°C 


-18 




-75 


mA 


'cc 


Supply current 


Vcc 


= 5V 


V in = 5V 




17+ 




mA 



+ These typical values are at Vcc = 5V, T A = 25 C 
t For conditions shown as MIN or MAX, use values specified 
in "V cc MIN/MAX" table above. 



SWITCHING CHARACTERISTICS, V cc = 5V, T A = 25° C, N = 10 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN. 


TYP. 


MAX. 


UNIT 


'clock 


Maximum clock frequency 
Propagation delay time to logical 


5 


C-| = 15pF 


10 


15 




MHz 


tpdl 


1 level from clear or preset to 
output 

Propagation delay time to logical 


6 


C-j = 15pF 




26 


50 


ns 


*pd0 


level from clear or preset to 
output 


6 


Ct = 15pF 




34 


50 


ns 


tpdl 


Propagation delay time to logical 
1 level from clock to output 


5 


C-j = 15pF 


10 


26 


50 


ns 


tpdO 


Propagation delay time to logical 
level from clock to output 


5 


C-| = 15pF 


10 


34 


50 


ns 



S5473J 
N7473J 
S5473A 
N7473A 



DUAL J-K MASTER-SLAVE FLIP-FLOP 



SCHEMATIC 



JTT- 



r 




C-> 



~1 



AW-A-1270 



NOTE: V? of unit shown. Component values are typic 



DESCRIPTION 

The S5473/N7473 J-K flip-flop is based on the master-slave 
principle. Inputs to the master section are controlled by the 
clock pulse. The clock pulse also regulates the state of the 
coupling transistors which connect the master and slave 
sections. The sequence of operation is as follows: 

1. Isolate slave from master 

2. Enter information from J and K inputs to master 

3. Disable J and K inputs 

4. Transfer information from master to slave. 



A PACKAGE 

14 13 12 II 10 9 8 



J PACKAGE 




CL 























CLEAR 




■ 11 






CNO 




41 


Voc 




■ 11 














, I 























AW-A-1271 



POSITIVE LOGIC 

Low input to clear sets Q to logical 
Clear is independent of clock 



LOGIC 



TRUTH TABLES 


J 

n 


K 

n 


<Vl 



1 






Qn 
1 





1 





1 


1 


Qn 


CLEAR 


= $ Q=0 



HIGH 






2 / 


\ 3 


LOW- 


J 


V 




S5473/N7473 


CLOCK WAVEFORM 



V cc M IN/MAX. 










ELEMENT 


MIN. 


NOM. 


MAX. 


UNIT 


S5473J, S5473A 
N7473J, N7473A 


4.5 
4.75 


5 
5 


5.5 
5.25 


V 
V 



RECOMMENDED OPERATING CONDITIONS 

Width of Clock Pulse, tp ( C | OCk ) (See Figure 5) > 20ns 

Width of Clear Pulse,tp( c |ear) (See Figure 6) > 25ns 

Input Setup Time,t setup (See Figure 5) . . . > Applied Clock Pulse Width 
Input Hold Time, t h0 | d ^ 



ELECTRICAL CHARACTERISTICS 



t Not more than one output should be shorted at a time. 
* These typical values are at V cc = 5V, T A = 25°C. 
£ For conditions shown as MIN or MAX, use values specified 
in"V cc M IN/MAX" table above. 



S5473J 
N7473J 
S5473A 
N7473A 



PARAMETER 




TEST 


CONDITIONS* 


MIN. 


TYP. 


MAX. 


UNIT 


Vin(1) 


Input voltage required to ensure 
logical 1 at any input terminal 


V C c 


= Min. 




2 






V 


Vin(O) 


Input voltage required to ensure 
logical at any input terminal 


V C c 


= Min 








0.8 


V 


V ut(1) 


Logical 1 output voltage 


V cc 


= Min. 


I load = -400juA 


2.4 


3.4* 




V 


Vout(O) 


Logical output voltage 


V C c 


= Min. 


'sink = 16mA 




0.18* 


0.4 


V 


'in(O) 


Logical level input current 
at J or K 


Vcc 


= Max. 


Vj n = 0.4V 






-1.6 


mA 


lin(O) 


Logical level input current at 
clear or clock 


V C c 


= Max. 


V in = 0.4V 






-3.2 


mA 


'in(1) 


Logical 1 level input current 
at J or K 


Vcc 


= Max. 


V in = 2.4V 






40 


juA 


'in(l) 


Logical 1 level input current 


Vcc 


= Max. 


V in = 2.4V 






80 


juA 


at clear or clock 
















'os 


Short-circuit output current 1" 


Vcc 


= Max. 


Vin = T A =25°C 


-18 




-75 


mA 


'cc 


Supply current (each flip-flop) 


Vcc 


= 5V 


Vin = 5V 




9.5* 







SWITCHING CHARACTERISTICS, V cc = 


= 5V,T A = 


25 C, N = 10 










PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN. 


TYP. 


MAX. 


UNIT 


'clock 


Maximum clock frequency 


5 


C-j = 15pF 


10 


15 




MHz 


tpdl 


Propagation delay time to logical 
1 level from clear to output 


6 


C-| = 15pF 




15 


50 


ns 


*pd0 


Propagation delay time to logical 
level from clear to output 


6 


C-| = 15pF 




25 


50 


ns 


l pd1 


Propagation delay time to logical 
1 level from clock to output 


5 


Ct = 15pF 


10 


15 


50 


ns 


l pd0 


Propagation delay time to logical 
level from clock to output 


5 


C-| = 15pF 


10 


25 


50 


ns 



S5474J 
N7474J 
S5474A 
N7474A 



DUAL D-TYPE EDGE- 
TRIGGERED FLIP-FLOP 



> 
-< 



CD 
O 
CO 



DESCRIPTION 

The S5474/N7474 is a monolithic, dual, D-type, edge- 
triggered flip-flop featuring direct clear and preset inputs 
and complementary Q and Q outputs. Input information is 
transferred to the Q output on the positive edge of the 
clock pulse. 

Clock triggering occurs at a voltage level of the clock pulse 
and is not directly related to the transition time of the posi- 
tive going pulse. After the clock input threshold voltage has 
been passed, the data input (D) is locked out. 

The S5474/N7474 dual flip-flop has the same clocking 
characteristics as the S5470/N7470 gated (edge-triggered) 
flip-flop and both are ideally suited for medium- and high- 
speed applications. The S5474/N7474 can be used at a sig- 
nificant saving in system power dissipation and package 
count in applications where input gating is not required. 



A PACKAGE 

13 12 11 10 9. 



J PACKAGE 




11 "U 



C PRESET 
D CLEAR 



D CLEAR 
PRESET 



GNO ■ 



AW-A-1273 



POSITIVE LOGIC 

Low input to preset sets Q to logical 1 
Low input to clear sets Q to logical 
Preset and clear are independent of clock 



SCHEMATIC 



PRESET O- 



CL0CKO- 



DATAO- 



CLEARO— *■ 




( WV— i 





< 



*oz: 




-Ov, 



-OQ 



-OQ 



NOTE: V2 of unit shown. Component values are typical. 



TRUTH TABLE 



<n+l 



c n+l 



1 




1 





1 


PRESET 


CLEAR 


Q 



t Both outputs in 1 state 

n is time prior to clock 
n+1 is time following clock 



RECOMMENDED OPERATING CONDITIONS 

Width of Clock Pulse, t P ( C | 0ck ) (See Figure 7) . 
Width of Preset Pulse, tp (preset ) (See Figure 4) 
Width of Clear Pulse, t p(clear) (See Figure 4) . 



>30ns 
>30ns 
> 30ns 



V cc MIN/MAX. 










ELEMENT 


MIN. 


NOM. 


MAX. 


UNIT 


S5474J, S5474A 
N7474J, N7474A 


4.5 
4.75 


5 
5 


5.5 
5.25 


V 
V 



ELECTRICAL CHARACTERISTICS 



t Not more than one output should be shorted at a time. 

4= These typical values are at V cc = 5V, T A = 25°C. 

$ For conditions shown as Ml N or MAX, use values specified 

in"V cc M IN/MAX" table above. 
SWITCHING CHARACTERISTICS, V cc = 5V. T A = 25°C, N = 10 



S5474J 
N7474J 
S5474A 
N7474A 



PARAMETER 




TEST 


CONDITIONS* 


MIN. 


TYP. 


MAX. 


UNIT 


Vin(1) 


Input voltage required to ensure 
logical 1 at any input terminal 


V cc 


= Min. 




2 






V 


Vin(O) 


Input voltage required to ensure 
logical at any input terminal 


Vcc 


= Min. 








0.8 


V 


V ut(1) 


Logical 1 output voltage 


Vcc 


= Min. 


l| ad = -400/iA 


2.4 


3.4+ 




V 


Vout(0) 


Logical output voltage 


Vcc 


= Min. 


'sink = 16mA 




0.18* 


0.4 


V 


lin(0) 


Logical level input current at 
preset or D 


V C c 


= Max. 


Vj n = 0.4V 






-1.6 


mA 


'in(O) 


Logical level input current 
at clear or clock 


Vcc 


= Max. 


Vj n = 0.4V 






-3.2 


mA 


'in(l) 


Logical 1 level input current 
at D 


V C c 


= Max. 


Vj n = 4.5V 






40 


[jlA 


'in(1) 


Logical 1 level input current at 
preset or clock 


Vcc 


= Max. 


V in = 2.4V 






80 


juA 


•in(1) 


Logical 1 level input current at 
clear 


Vcc 


= Max. 


Vjn = 2.4V 






120 


juA 


'os 


Short-circuit output current t 


Vcc 


= Max. 


Vin = T A = 25°C 


-18 




-75 


mA 


Ice 


Supply current (each flip-flop) 


V C c 


= 5V 


V in = 5V 




14* 




mA 



PARAMETER 


TEST 
FIGURE 


TEST CONDITIONS 


MIN. 


TYP. 


MAX. 


UNIT 


'clock 


Maximum clock frequency 


7 


C-| = 15pF 


15 


25 




MHz 


*setup 


Minimum input setup time 


7 


C-| = 15pF 




15 


20 


ns 


thold 


Minimum input hold time 
Propagation delay time to logical 


7 


C.| = 15pF 




2 


5 


ns 


tpdl 


1 level from clear or preset to 
output 

Propagation delay time to logical 


4 


C-, = 15pF 






25 


ns 


tpdO 


level from clear or preset to 
output 


4 


C-, = 15pF 






40 


ns 


tpdl 


Propagation delay time to logical 
1 level from clock to output 


7 


C-, = 15pF 


10 


20 


35 


ns 


tpdO 


Propagation delay time to logical 
level from clock to output 


7 


C-, = 15pF 


10 


28 


50 


ns 



S5475B 
N7475B 



QUADRUPLE BISTABLE LATCH 



DESCRIPTION 

The S5474B/N7475B is a monolithic, quadruple, bistable 
latch with complementary Q and Q outputs. Information 
Present at a data (D) input is transferred to the Q output 
when the clock is high, and the Q output will follow the 
data input as long as the clock remains high. When the clock 
goes low, the information (that was present at the data 
input at the time the transition occurred) is retained at the 
Q output until the clock is permitted to go high. 



This latch is ideally suited for use as temporary storage for 
binary information between processing units and input/ 
output or indicator units. 



B PACKAGE 7 

- — ^CC/ 
16 15 14 13 12-- 11 10 9 



LHiVxHJ 



Q 

CLOCK D 



TriHr-i-Ti 



&Hi 



123456 78 

-OND- 

V cc MIN/MAX. Y:<_ 



ELEMENT 


MIN. NOM. MAX. 


UNIT 


S5475B 
N7475B 


4.5 5 5.5 
4.75 5 5.25 


V 
V 



SCHEMATIC (EACH LATCH) 



8011 l.6K> >4K 




2> 



►2 5KJI >4K >4K <4K 



JT 



I 



>4K <I.6K 



LA 



7T\ 




K^ 




5 



LOGIC 



TRUTH TABLE 
(Each Latch) 


tp 


x n+1 


D 


Q 


Q 


1 


1 











1 



NOTES: 1. t n = bit time before clock pulse. 
2. t n+ i = bit time after clock pulse. 



ELECTRICAL CHARACTERISTICS 



PARAMETER 


TEST CONDITIONS + 


MIN. TYP. MAX. 


UNIT 


Input voltage required to ensure 
Vin(1) logical 1 level at any input 
terminal 


V cc = Min. 


2 




V 


Input voltage required to ensure 
Vjn(0) logical level at any input 
terminal 


V cc = Min. 




0.8 


V 


Vout(1) Logical 1 output voltage 


V cc = Min. I load = -400/iA 


2.4 




V 



ELECTRICAL CHARACTERISTICS (Continued) 



t Not more than one output should be shorted at a time. 
+ For conditions shown as Ml N or MAX, use values specified 
in "V cc MIN/MAX" table above. 



S5475B 
N7475B 



PARAMETER 




TEST 


CONDITIONS * 


MIN. 


TYP. 


MAX. 


UNIT 


V O ut(0) 


Logical output voltage 


Vcc 


= Min. 


'sink = 16mA 






0.4 


V 


'in(O) 


Logical level input current at 
D 


Vcc 


= Max. 


Vj n = 0.4V 






-3.2 


mA 


'in(O) 


Logical level input current at 
clock 


Vcc 


= Max. 


Vj n = 0.4V 






-6.4 


mA 


'in(1) 


Logical 1 level input current at 
D 


Vcc 


= Max. 


V in = 2.4V 






80 


juA 


'in(1) 


Logical 1 level input current at 
clock 


Vcc 


= Max. 


V in = 2.4V 






160 


juA 


'os 


Short-circuit output current t 


Vcc 


= Max. 


V O ut = T A = 25°C 


-18 




-75 


mA 


'cc 


Supply current 


Vcc 


= 5V 


T A = 25°C 




35 




mA 



S5476B 
N7476B 



DUAL J-K MASTER-SLAVE FLIP-FLOP 
WITH PRESET AND CLEAR 



BASIC CIRCUIT SCHEMATIC 



r 




eL-> 



~L 



CLOCK 

NOTE: V? of unit shown Component values are typical. 



DESCRIPTION 

The S5476B/N7476B J-K flip-flop is based on the master- 
slave principle. Inputs to the master section are controlled 
by the clock pulse. The clock pulse also regulates the state 
of the coupling transistors which connect the master and 
slave sections. The sequence of operation is as follows (see 
Figure 1): 

1 . Isolate slave from master 

2. Enter information from J and K inputs to master 

3. Disable J and K inputs 

4. Transfer information from master to slave. 



HIGH 




7 X 


LOW — 


/ V 


Figure 


1 -Flip-Flop Clock Waveform 



B PACKAGE 

16 15 14 13 12 11 10 9 



^M^ T JJ 




1-0 PRESET CLEAR 3 , 

K CLOCK J 



12345678 



POSITIVE LOGIC 

Low input to preset set Q to logical 1 
Low input to clear sets Q to logical 
Clear and preset are independent from clock 

LOGIC 



TRUTH TABLE 


>n 


'rH-1 


J 


K 


Q 








On 





1 





1 





1 


1 


1 


S, 



Notes: 



1. t n = Bit time before clock pulse. 

2. t n+ i = Bit time after clock pulse. 



S5476B/N7476B DUAL J-K MASTER-SLAVE FLIP-FLOP WITH PRESET AND CLEAR 

RECOMMENDED OPERATING CONDITIONS 

Width of Clock Pulse, tp( c |ock) > 20ns 

Width of Clear or Preset Pulse > 25ns 

Input Setup Time, t se tup > Applied Clock Pulse Width 

Input Hold Time, thold ^0 



V cc M IN/MAX 








ELEMENT 


MIN. 


NOM. 


MAX. 


UNIT 


S5476B 
N5476B 


4.5 
4.75 


5 
5 


5.5 
5.25 


V 
V 



ELECTRICAL CHARACTERISTICS 



t Not more than one output should be shorted at a time. 
* These typical values are at V cc = 5V, and T A = 25°C. 
$ For conditions shown as Ml N or MAX, use value specified 
in "V cc M IN/MAX" table above. 



S5476B 
N7476B 



PARAMETER 




TEST 


CONDITIONS* 


MIN. 


TYP. 


MAX. 


UNIT 


Vin(1) 


Input voltage required to ensure 
logical 1 at any input terminal 


Vcc 


= Min 




2 






V 


Vin(O) 


Input voltage required to ensure 
logical at any input terminal 


Vcc 


= Min. 








0.8 


V 


V ut(1) 


Logical 1 output voltage 


Vcc 


= Min. 


I load = -400/iA 


2.4 


3.4* 




V 


Vout(O) 


Logical output voltage 


Vcc 


= Min. 


•sink = 16mA 




0.18* 


0.4 


V 


'in(O) 


Logical level input current 
at J or K 


Vcc 


= Max. 


Vj n = 0.4V 






-1.6 


mA 


'in(O) 


Logical level input current at 
clear, preset, or clock 


Vcc 


= Max. 


V in = 0.4V 






-3.2 


mA 


"in(1) 


Logical 1 level input current 
at J or K 


Vcc 


= Max. 


V in = 2.4V 






40 


/iA 


'in(l) 


Logical 1 level input current 
at clear, preset, or clock 


Vcc 


= Max. 


V in = 2.4V 






80 


/iA 


'os 


Short-circuit output current t 


Vcc 


= Max. 


V in = T A = 25°C 


-18 




-75 


mA 


'cc 


Supply Current (each flip-flop) 


Vcc 


= 5V 


V in = 5V 




8 




mA 



SWITCHING CHARACTERISTICS,V CC = 5V, T A =25°C, and N = 10 



PARAMETER 


TEST 
CONDITIONS 


TEST 
FIGURE 


MIN. 


TYP. 


MAX. 


UNIT 


■clock 


Maximum clock frequency 
Propagation delay time to logical 


C-| = 15pF 


5 


10 


15 




MHz 


tpdl 


level from clear or preset to 
output 

Propagation delay time to logical 


q = 15pF 


5 




26 


50 


ns 


tpdO 


1 level from clear or preset to 
output 


q = 15pF 


5 




34 


50 


ns 


tpdl 


Propagation delay time to logical 
1 level from clock to output 


C-j = 15pF 


5 


10 


26 


50 


ns 


tpdO 


Propagation delay time to logical 
level from clock to output 


C-] = 15pF 


5 


10 


34 


50 


ns 



S5491 
N7491 



8-BIT SHIFT REGISTER 



DESCRIPTION 

The S5491/N7491 is a monolithic serial-in, serial-out 
8-bit shift register utilizing high-speed transistor-transistor 
logic (TTL) circuits. The shift register, composed of eight 
R-S master-slave flip-flops, includes input gating and a clock 
driver. The register is capable of storing and transferring 
data at clock rates up to 18 MHz while maintaining a typical 
noise-immunity level of 1 volt. Power dissipation is typically 
175 milliwatts, and full fan-out of 10 is available from the 
outputs. 

Single-rail data and input control are gated through inputs A 
and B and an internal inverter to form the complementary 
inputs to the first bit of the shift register. Drive for the in- 
ternal common clock line is provided by an inverting clock 
driver. Each of the inputs (A, B, and CP) appear as only one 
TTL input load. 

The clock pulse inverter/driver causes the S5491/N7491 
to shift information to the output on the positive edge of an 
input clock pulse, thus enabling the shift-register to be fully 
compatible with the S5470/N7470 flip-flop and the S5474/ 
N7474 dual D-type flip-flop. 



Q A B GND CP 

if 13 12 11 10 9 



^ 



S5IE 



rmB^oSj 



12 3 4 5 6 7 

NC NC NC NC V CC NC NC 

S5491/N7491 



TRUTH TABLE 


*n 


^+8 


A 


B 


Q 














1 





1 








1 


1 


1 



NCl| 






NC2| 
NC3| 

v cc*l 




-y 




■ 

B 


NC5| 




n 





■ 
■ 


NC 71 









|14 o 
|13Q 
|12 a 

1 11 GND 
|10B 

|9 cp 
|8nc 



NOTES: 1. t n = bit time before clock pulse. 

2. t n+ g = bit time after 8 clock pulse. 



8-BIT SHIFT REGISTER 



V CC IVIIIM/IVIM 


A. 








ELEMENT 


MIN. 


NOM. 


MAX. 


UNIT 


S5491 
N7491 


4.5 
4.75 


5 
5 


5.5 
5.25 


V 
V 



v cc©- 






-®Q 



-®Q 



SWITCHING CHARACTERISTICS, V cc = 5V, T A =25°C (See Figures 8, 9, and 10) 



S5491 
N7491 



PARAMETER 


MIN. TYP. 


MAX. 


UNIT 


fmax 


Maximum shift frequency 


10 18 




MHz 


tp(clock) 


Minimum clock pulse width 


18 


25 


ns 


^setup(O) 


Minimum logical level setup time required at A or B inputs 


12 


25 


ns 


••setupd) 


Minimum logical 1 level setup time required at A or B inputs 


15 


25 


ns 


thold(O) 


Logical level hold time required at A or B input t 


-15 





ns 


^oldd) 


Logical 1 level hold time required at A and B input 


-12 





ns 


tpdd) 


Propagation delay time to logical 1 level (clock-to-output) 


24 


40 


ns 


tpcKO) 


Propagation delay time to logical level (clock-to-output) 


27 


40 


ns 



t When the unused input is at logical 1 , 



ELECTRICAL CHARACTERISTICS 



PARAMETER 


MIN. TYP. MAX. 


UNIT 


Vin(1) 


Logical 1 input voltage 


2 




V 


Vin(0) 


Logical input voltage 




0.8 


V 


V ut(1) 


Logical 1 output voltage (N = 10) 


2.4 




V 


Vout(0) 


Logical output voltage (N = 10) 




0.4 


V 


'in(l) 


Logical 1 level input current at any input 




40 


juA 


'in(O) 


Logical level input current at any input 




-1.6 


mA 


'os 


Short-circuit output current 


-18 


-55 


mA 


'cc 


Supply current (T A = 25°C) 


35 70 


mA 



PARAMETER MEASUREMENT INFORMATION 

SWITCHING CHARACTERISTICS 



2.4V FOR ALL GATES EXCEPT 
0.8V FOR S5402/N7402 



PULSE 
GENERATOR 

(SEE NOTED 



INPUT 
Q 



OUTPUT V CC =5V 
9 9 



GATE 
UNDER 
TEST 



T 



AW-A-1228 



R| |390ii 

(SEE NOTE 4) 






50pF 



(SEE NOTE 4) 



TEST CIRCUIT 



90% 
PULSE GENERATOR l'X-50% 
OUTPUT l\.|0% 




to-H ^ 




INPUT 



/r^^ 



OUTPUT - 



-*i l*- + Ddo — h r*- 



V in(l) 
• 1.5V 

Vjn(O) 
v out(l) 



1.5V 



AW-A-1274 



+ pdO ~ H I"* — t pd 
VOLTAGE WAVEFORMS 



NOTES: 1. The generator has the following characteristics: 

t = t-j <|15ns, t p = 0.5jus, PRR = 1MHz, Z out « 50ft- 

2. All transistors are 2N2368, selected for an inverse of < 0.1. 

3. All diodes are 1N916. 

4. Test S5440/N 7440 with R-, = 130fi, C 2 = 150pF. 

VdO" 1 " Vd1 

5. t 



Pd ~ 

6. C. includes probe and jig capacitance. 



Figure 1-A — Gate Propagation Delay Times 



PARAMETER MEASUREMENT INFORMATION 

SWITCHING CHARACTERISTICS (Continued) 



'cc 



INPUT 
Q 



PULSE 
GENERATOR 



■51ft 




OUTPUT 
Q 



4.4 K 



DUT 



R2 



«] w* 2.6V 



I 



CI 



2.6V 



TEST CIRCUIT 



INPUT 



PULSE 
GENERATOR 




OUTPUT -- 



T_ 907o_ 90%;\ 

10% 10% - v 



\~_jE: 



t 

on 



1.5V 



t 
off 



WD 
' 1.5V 

WO) 



AW-A-0435 



VOLTAGE WAVEFORMS 

NOTES: Input Pulse: Amplitude = 2.6V, P. W. = 200ns, t r = t f = 5ns 



Figure 1-B — Gate Propagation Delay Times 



PARAMETER MEASUREMENT INFORMATION 

SWITCHING CHARACTERISTICS (Continued) 



2.4V 

Q 



PULSE 
GENERATOR 

(SEE NOTE I) 



INPUT 

o 



V CC =5V 
p 



r 

r-J- 



OUTPUT 







I XL 

7450 

OR 
7453 



EXPANDER UNDER 
TEST 

TEST CIRCUIT 




J 



R,<390n 



^H-l>H>h 



Cit c 2 T 50pF 



AW-A-1227 



PULSE GENERATOR 
OUTPUT 

to-* 



INPUT 





90% I 
50°/c 
10% 



OUTPUT ^~ \ T-/ 

1-*— + pdO — H I** — +pd I 
VOLTAGE WAVEFORMS 

NOTES: 1. The generator has the following characteristics: 

t Q = t 1 ^. 15ns, t p = 0.5jus, PRR = 1MHz, Z out th 50£2. 

2. All transistors are 2N2368, selected for an inverse of < 

3. All diodes are 1N916. 



V in(l) 
I.5V 

v in(0) 
v out(l) 

I.5V 



0.1. 



4. t 



Pd 



t pdO + ^d1 



5. C. includes probe and jig capacitance. 



Figure 2 — Expander Propagation Delay Times 



PARAMETER MEASUREMENT INFORMATION 

SWITCHING CHARACTERISTICS (Continued) 



V rr =5VO 




TEST OUTPUT 
CLEAR INPUT o 



TEST OUTPUT 
oPRESET INPUT 



_J 

AW-A-1226 



TEST CIRCUIT 
S5470/N7470 



Vrr =5VO- 




TEST OUTPUT* 

CLEAR INPUTo- 



(SEE NOTE 2) 



390ft 




^-r>^l ,-poupr 



TEST OUTPUT 
oPRESET INPUT 



AW-A-1225 



TEST CIRCUIT 
S5474/N7474 



NOTES: 1. Preset or clear function of the S5470/N7470 can occur 
only when clock input is low. Gated inputs are inhibited. 

2. Clear and preset inputs of the S5474/N7474 dominate regardless 
regardless of the state of clock or D inputs. 

3. All transistors are 2N2368, selected for an inverse (3 of < 0.1. 

4. All diodes are 1N91 6. 

5. C.j includes probe and jig capacitance. 



Figure 3A - S5470/N7470 and S5474/N7474 Preset/Clear Propagation Delay Times. 



PARAMETER MEASUREMENT INFORMATION 

SWITCHING CHARACTERISTICS (Continued) 



CLEAR INPUT 



PRESET INPUT 



Q OUTPUT 



Q OUTPUT 




Vout(O) 



VOLTAGE WAVEFORMS 



NOTES: Clear or preset input pulse characteristics: 

V in(0) = °- 4V ' V jn(1) =2.4V,t = 3to6ns, 
t p = 25ns for the S5470/N7474 and 
t p = 30ns for S5474/N7474. 



Figure 3B - S5470/N7470 and S5474/N7474 Preset/Clear Propagation Delay Times. 



PARAMETER MEASUREMENT INFORMATION 

SWITCHING CHARACTERISTICS (Continued) 



CLOCK PULSE 
o 



V rr = 5V o 




TEST CIRCUIT 



TEST TABLE 


TEST 
NO. 


TEST 


INPUT 
A 


INPUT 
B 


APPLY 
+2.4V 


GND 


1 


l setup 
at J* 


J* 


None 


J1, J2, 
K1, K2 


K* 


2 


thotd 
atJ1, J2 


None 


J1.J2 


K1, K2 


J* 
and K* 


3 


tsetup 
at K* 


K* 


None 


J1, J2, 
K1, K2 


J* 


4 


thold 
at K1, K2 


None 


K1, K2 


J1,J2 


J* 
and K* 



CLOCK | ^2V 

PULSE 



INPUT A ' \T~' I 
I \ IV I 



NOTES: 1. Clock pulse (see note 3), input A, and input B 
are used to measure t setup and tho),-^ 
2. Clock frequency, t dc m, and t d Q (from clock to 
output) are measured in the toggle mode. Hold 
J = K = logical 1 per truth table and apply clock 
pulse (see note 3). 



INPUT B 



3. Clock pulse characteristics: V; 



in(0) 



= 0.4V, 



V in(1) = 2 - 4V ' t i = 15ns ' l p = 20ns, and PRR = 
1 MHz. When testing f c | oc k» va ry PRR. 



4. Input pulse characteristics: V 



in(0) 



= 0.4V, 



V in{1) = 2.4V,t = 3to6ns. 

5. All transistors are 2N2368, selected for an inverse 
/3 of < 0.1. 

6. All diodes are 1N916. 

7. C. includes probe and jig capacitance. 




out(O) 
v out(l) 






VOLTAGE WAVEFORMS 
Figure 4 - S5470/N7470 Flip-Flop Switching Times 



ou-r(O) 



PARAMETER MEASUREMENT INFORMATION 

SWITCHING CHARACTERISTICS (Continued) 



V cc =5VO 




_l 

AW-A-1223 



TEST CIRCUIT 



J,K, AND CLOCK 
INPUT PULSE 
(SEE NOTES I AND 2) 



Q ORQ OUTPUT 



Q ORQ OUTPUT 




VOLTAGE WAVEFORMS 



v ut(0) 



AW-A-1278 



NOTES: 1. Clock, J, and K input pulse characteristics: 

v in(0) = °- 4V . V in(1 ) = 2.4V, t 1 =t =15ns / 
t p = 20ns, and PRR = 1MHz. When testing 

tclock, var V PRR- 

2. For the S5472/N7472, J = J1 • J2 * J3 
and K = K1 • K2 • K3. 

3. Gated inputs (shown with dotted lines) are 



for the S5472/N7472.only. The S5473/N7473 
Dual Flip-Flop has direct J and K inputs and 
and preset is not available. 

4. All transistors are 2N2368, selected for an 
inverse /3 of <0.1. 

5. All diodes are 1N91 6. 

6. Cj includes probe and jig capacitance. 



Figure 5 - S5472/N7472, S5473/N7473 , S5476/N7476 Flip-Flop Switching Times 



PARAMETER MEASUREMENT INFORMATION 

SWITCHING CHARACTERISTICS (Continued) 




TEST OUTPUT 
CLEAR INPUT o 



TEST OUTPUT 
-o PRESET INPUT 



_l 

AW-A-1222 



TEST CIRCUIT 



CLEAR INPUT |.5v\l 

"\lV 



PRESET INPUT 
(7472 ONLY) 



Q OUTPUT 



Q OUTPUT 




VOLTAGE WAVEFORMS 



Vout(O) 

AW-A-1279 



NOTES: 1. Clear or preset inputs dominate regardless of the 
state of clock or J-K inputs. 

2. Clear or preset input pulse characteristics: 
Vin(O) = 0.4V, V in(1 ) = 2.4V, t, = t = 1 5ns, 
tpfclear) = ^(preset) = 25ns, and PRR = 1MHz. 

3. Gated inputs (shown with dotted lines) are for 
the S5472/N7472 only. The S5473/N7473 



Dual Flip-Flop has direct J and K inputs and 
preset is not available. 

4. All transistors are 2N2368, selected for an 
inverse of < 0.1. 

5. All diodes are 1N916. 

6. C| includes probe and jig capacitance 



Figure 6 - S5472/N7472 and S5473/N7473 Preset/Clear Propagation Delay Times 



PARAMETER MEASUREMENT INFORMATION 

SWITCHING CHARACTERISTICS (Continued) 



Vrr =5VO 




CLOCK PULSE 
Q 



D INPUT 

(SEE NOTE 2) 

Q 



D C 

CLEAR PRESET 

Q Q 




AW-A-1220 



TEST CIRCUIT 



CLOCK 
INPUT 



D INPUT (PULSE A) | 7^90% 
(SEE NOTE 2) 



D INPUT (PULSE B) 
(SEE NOTE 2) 



v in(0) 
V in(l) 



Q OR Q OUTPUT 




\ ' ' V in(0) 

-^ f iK- 

V out -(|) 



V out(0) 
v out(l) 



NOTES: 1 



Q OR Q OUTPUT 



VOLTAGE WAVEFORMS 

Clock input pulse has the following characteristics: 
v in(0) = 0.4V, V in(1) = 2.4V, t q = t = 15ns, 
t p = 30ns, and PRR = 1MHz. When testing f c | oc k' 
vary PRR. 
2. D input (pulse A) is used to measure t pc ji at Q and 
tpdo at Q. Pulse B is used to measure t pc ji at Q 
and t pc |o at Q. D input (pulse A) has the following 
characteristics: t^ = tg = 15ns, t setup = 20ns, 



AW-A-1280 



V out(0) 



t p = 60ns, and PRR is 50% of the clock PRR. 

D input (pulse B) has the following characteristics: 

t-| = tg = 15ns, t no | d = 5ns, t p = 60ns, and PRR 

is 50% of the clock PRR. 

All transistors are 2N2368, selected for an inverse 

of < 0.1. 

All diodes are 1N916. 



5. C. includes probe and jig capacitance. 

Figure 7 — S5474/N7474 Flip-Flop Switching Times 



PARAMETER MEASUREMENT INFORMATION 

SWITCHING CHARACTERISTICS (Continued) 




OUTPUT Q 

i r 

tp<*(0)-*H K^— V ut(0) 

tpd(0 _J .-^ v -t„, 

OUTPUT Q I 7^I.5V 




v out(0) 



AW-A-1281 

NOTE: The clock-pulse has the following 
characteristics: PRR = 1MHz and 
duty cycle = 50%. 

Figure 8 - Propagation Delay Times, 
Voltage Waveforms, for 
S5491/N7491 



CLOCK-PULSE 
INPUT 



INPUT 
A ORB 




l2tol6ns-H I K- 
t««- + setup(0)>l 



INPUT 
A ORB 




|**-3to5ns 
V out(l) 



hold(O) 



v out(0) 
Vout(l) 



I.5V 



Vout(O) 



"^hold(l) AW-A-1282 

NOTES: 1. Each input Is tested separately. 

2. Unused input is connected to 2.4V. 

3. The clock-pulse has the following characteristics: 
PRR = 1MHz and duty cycle = 50%. 

Figure 9 — Switching Times Voltage Waveforms 



I - 2 thru 7 8 9 thru 15 16 17 18 19 thru 23 24 25 26 27 



CLOCK-PULSE 
INPUT 



INPUT A 



OUTPUT Q 



nji::njin~[uuuui::rLruiriJi 
ji 



J L 



__j~i___ 



I L 



NOTE: Input B is connected to 2.4V. 

Figure 10 - Typical Input/Output Waveforms, S5491/N7491 



"S" = -55°C to+125°C "A" = 14-pin dual in-line 

silicone package 
(TO-116) 



"N" = 0°C to +75°C 



J-PACKAGE (TO-88) 



A-PACKAGE (TO-116) 



"B" = 16-pin dual in-line 
silicone package 

"J" = 14 -pin flat-pak 
(TO-88) 

B-PACKAGE 



CI 



-.030 R INDEX 

-ORIENTATION MARK 
- 1 l4i-,l3 r -,l2 r -,ll 



(TOP VIEW) 



4t 



L°65 -J kc 



—I I— 020 TYP I 



NOTES: (SIDE V| E W > 

(1) Recommended minimum offset before lead bend. 

(2) Ml leads weldable and solderable. 

(3) All dimensions in inches. 

(4) Lead spacing dimensions apply to this area only. 

(5) Spacing tolerances non-cumulative. 

(6) Thermal resistance from junction 
to still air, ej- A =0.3°C/mW. 




60° INCLUDED ANGLE ON TIPS 



NOTES: (1) Lead spacing shall be measured 
within this zone. 

(2) Molded Plastic Body. 

(3) Kovar Leads. 

(4) Lead spacing tolerances are 
non-cumulative. 




60* INCLUDED ANGLE ON TIPS 



(5) Thermal resistance from junction 
to still air, 0j- A =: 0.16°C/mW. 

(6) Leads shown as positioned by 
Signetics dual in-line package carrier. 

(7) All dimensions of plastic package 
exclude molding-caused flash. 
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